Gal4-VP16 directs ATP-independent chromatin reorganization in a yeast chromatin assembly system.
Major insights into the regulation of chromatin organization have stemmed from biochemical studies using Gal4-VP16, a chimeric transcriptional activator in which the DNA binding domain of Gal4p is fused to the activation domain of viral protein VP16. Unexpectedly, given previous intensive efforts to understand how Gal4-VP16 functions in the context of chromatin, we have uncovered a new mode of chromatin reorganization that is dependent on Gal4-VP16. This reorganization is performed by an activity in a crude DEAE (CD) fraction from budding yeast which also supports ATP-dependent assembly of physiologically spaced nucleosome arrays. Biochemical analysis reveals that the activity tightly associates with chromatin and reorganizes nucleosome arrays by a mechanism which is insensitive to ATP depletion after nucleosome assembly. It generates a chromatin organization in which a nucleosome is stably positioned immediately adjacent to Gal4p binding sites in the template DNA. Individual deletion of genes previously implicated in chromatin assembly and remodeling, namely, the histone chaperones NAP1, ASF1, and CAC1 and the SNF2-like DEAD/H ATPases SNF2, ISW1, ISW2, CHD1, SWR1, YFR038w, and SPT20, does not significantly perturb reorganization. Therefore, Gal4-VP16-directed chromatin reorganization in yeast can occur by an ATP-independent mechanism that does not require SAGA, SWI/SNF, Isw1, or Isw2 chromatin remodeling complexes.